Postoperative delirium is recognized as the most common surgical complication in older adults, 1,2 occurring in 5% to 50% of older patients after an operation. [3][4] [5] With more than one-third of all inpatient operations in the United States being performed on patients 65 years or older, 6 it is imperative that clinicians caring for surgical patients understand optimal delirium care.
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Delirium is a serious complication for older adults because an episode of delirium can initiate a cascade of deleterious clinical events, including other major postoperative complications, prolonged hospitalization, loss of functional independence, reduced cognitive function, and death. [7] [8] [9] [10] [11] [12] The annual cost of delirium in the United States is estimated to be $150 billion. 13 Delirium is particularly compelling as a quality improvement target, because it is preventable in up to 40% of patients 14, 15 ; therefore, it is an ideal candidate for preventive interventions targeted to improve the outcomes of older adults in the perioperative setting. 16 Delirium diagnosis and treatment are essential components of optimal surgical care of older adults, 17 yet the topic of delirium is under-represented in surgical teaching. 18 Delirium is an acute decline in cognitive function and attention and represents acute brain failure. To date, health care professionals are familiar with managing organ dysfunction in organs such as the kidneys and lungs in the perioperative setting, but are less familiar with caring for brain dysfunction despite its increasing clinical impact. The purpose of this postoperative delirium in older adults best practices guideline is to equip the health care professional caring for older adults in the perioperative setting with a set of evidence-based recommendation statements regarding the optimal care of older adults with delirium. The specific topics addressed are listed in Table 1 . This best practices document accompanies a postoperative clinical practice guideline simultaneously published by the same group.
LITERATURE REVIEW
The methods for postoperative delirium risk factors, screening (case finding), and diagnosis (Table 1 , topics I to III) were distinct from the other aims, because these topics were thoroughly addressed in recent high-quality guideline statements and systematic reviews on which the recommendation statements in these sections were based. 4, [20] [21] [22] In addition, these topics were considered outside the scope of the main literature search, which focused on prevention and treatment of delirium in the perioperative setting. Key citations were included in the section summaries. Sections were drafted by panel groups and then refined with the committee co-chairs. Subsequently, full consensus of the panel was achieved for all recommendation statements and summary sections.
The methods for the literature search for the aims addressing the pharmacologic and nonpharmacologic interventions for the prevention or treatment of postoperative delirium in older adults (Table 1 , topics IV to X) included comprehensive searches, targeted searches, and focused searches. A more detailed description of the search methods is found in the accompanying clinical guideline document available online at GeriatricsCareOnline.org. 19 Comprehensive searches (1988 to December 2013) in PubMed, Embase, and CINAHL used the search terms delirium, organic brain syndrome, and acute confusion and resulted in a total of 6,504 articles. Additional, alternative terms included for the prevention and treatment of delirium were the words prevention, management, treatment, intervention, therapy, therapeutic, and drug therapy. Two additional targeted searches using the US Library of National Medicine PubMed Special Queries on Comparative Effectiveness Research and PubMed Clinical Queries were also conducted. Finally, the ClinicalTrials.gov registry was searched to identify trials that have not been published. Search terms used were the drugs quetiapine, dexmedetomidine, melatonin, rivastigmine, haloperidol, gabapentin, olanzapine, donepezil, risperidone, as well as the terms analgesia, delirium, and confusion.
To limit the scope of these initial searches to pharmacologic and nonpharmacologic interventions for the prevention or treatment of postoperative delirium, excluded topics were delirium pathophysiology, etiology, biomarkers, risk factors, predisposing factors, predictive models, prognostic methods or tools, assessment, nonadult populations (eg, pediatric), alcohol or substance abuse withdrawal, psychosis (eg, schizophrenia), dementia (eg, Alzheimer disease), traumatic brain injury, brain surgery, terminal illness, or acute stroke. To limit the scope to the hospital inpatient setting, emergency department, ambulatory, or outpatient settings, the community, postacute or long-term care (nursing homes), and hospice settings were excluded. Only observational studies or randomized clinical trials were included.
To select the final included studies, the 2 co-chairs screened all of the abstracts found by the search. Consensus of the study co-chairs was used to choose the final studies for inclusion, which were then reviewed and approved by panel members. Evidence tables and quality ratings were completed for each selected article. Working groups of the panel then developed evidencebased recommendation statements over a 10-month period through 2 in-person meetings, ongoing subgroup communication, and 3 full-panel conference calls.
EVIDENCE-BASED RECOMMENDATION STATEMENTS
Recommendation statements were structured as recommended by the Institute of Medicine guideline development advisory publication. 23 The full panel participated in evolving the recommendation statement drafts as described. The best practices statements underwent peer review by both surgical and nonsurgical experts in geriatric medicine and surgery. Additional peer review was provided by 29 surgical and nonsurgical organizations with special interest and expertise in the treatment and prevention of postoperative delirium (Appendix 2A, online only). The recommendation statements are meant for all health care professionals caring for older adults in the perioperative setting.
In all cases, these guidelines are not intended to supersede clinical judgment or individual patient choices or values. Ultimately, clinical decision-making must always be customized to the individual situation.
I. POSTOPERATIVE DELIRIUM RISK FACTORS
Recommendations d Health care professionals caring for surgical patients should perform a preoperative assessment of delirium risk factors, including age greater than 65 years, chronic The risk of developing delirium after surgery is best described as a relationship between a physiologic stressor and predisposing patient risk factors. 24 In the context of surgery, the physiologic stressor is determined mainly by the extent of the operation.
Risk 20 Another systematic review focusing on delirium after noncardiac operations identified the following risk factors for development of postoperative delirium: increased age, cognitive impairment, visual or sensory impairment, functional dependence, self-reported excess alcohol use, and specific laboratory or electrolyte abnormalities. 4 An original study deriving a delirium prediction rule after elective surgery identified 7 The diagnosis of delirium is derived from historytaking (including from informants), examination, and review of medical records, laboratory, and radiologic findings. The hallmark of delirium is acute cognitive change from baseline. 26 Common symptoms of delirium are listed in Table 3 . In elective surgery, patients should have preoperative cognitive testing in order to document their baseline 27, 28 (Appendix 2B, online only, contains a list of cognitive screening tools).
Clinical suspicion must be high in order to detect delirium in patients after surgery. 29 Inattention is the cardinal symptom of delirium, and use of a brief cognitive test is required for accurate diagnosis. The hypoactive delirium subtype is easily overlooked and yet may be associated with the poorest outcomes. 30, 31 All medical personnel need familiarity with the signs and symptoms of delirium. 19 A formal delirium diagnosis tool (such as the DSM, ICD-10, or Confusion Assessment Method diagnostic algorithm (Appendix 2C, online only, is a list of delirium diagnosis tools)) used by a competent health care professional should be used to make the diagnosis of delirium (Table 4) . Numerous studies have demonstrated that nurses and physicians do not accurately diagnosis delirium on the basis of their bedside evaluation, including in the ICU [32] [33] [34] and medical and surgical wards. 35, 36 Screening tools, or brief instruments for use by nonspecialist bedside personnel, for detection of delirium are numerous (Appendix 2D, online only). These diagnostic tests vary significantly and depend on the patient population in which they are used. Accordingly, evidence finds that when screening a patient for delirium, health care professionals should be trained in and use a screening instrument that has been validated against a reference standard (Table 5) .
III. DELIRIUM SCREENING
There are no randomized controlled trials examining routine delirium screening in hospitalized patients. 21 Risks of routine delirium screening include misdiagnosis, costs and risks of evaluation, and inappropriate treatment such as with antipsychotic medications. The potential benefits of delirium screening include earlier diagnosis and implementation of appropriate delirium treatment. In one low-quality study, delays in delirium treatment in the ICU were associated with increased mortality. 37 Current guidelines and systematic reviews offer differing recommendations on delirium screening, with some published guidelines recommending delirium screening, 22, 38 and a recent systematic review concluding the evidence was insufficient to make a recommendation 21 (Table 6 ).
IV. INTRAOPERATIVE MEASURES TO PREVENT DELIRIUM
Although many intraoperative factors have been evaluated for their impact on postoperative delirium, few topics have been studied with the rigor to allow an evidencebased recommendation. Previously published topics on which there is not adequate information to make a recommendation include specific anesthesia agents, general vs regional anesthetics, systemic arterial pressure monitoring, intraoperative blood transfusion, and use of dexamethasone or statin medications.
The anesthesia practitioner may use processed electroencephalographic monitors of anesthetic depth during intravenous sedation or general anesthesia of older patients to reduce postoperative delirium.
Processed electroencephalographic monitoring is one topic with a few studies of adequate quality to form a recommendation. The premise is that providing a lighter depth of anesthesia (thereby administering fewer or lower doses of anesthesia medications) will reduce postoperative delirium in comparison with deeper sedation. In one small, randomized controlled trial that compared 39 This finding is consistent with a nonrandomized, retrospective observation. 40 Two additional trials 41, 42 in patients undergoing general anesthesia have shown that the rates of postoperative delirium were lower in patients whose anesthesiologists were randomized to use the Bispectral Index (BIS) data to guide anesthesia compared with those who received routine care with no BIS data. Serious concerns regarding the a priori use of light anesthesia include intraoperative recall, patient movement at a critical portion of the surgery, and excessive sympathetic stimulation leading to hypertension and tachycardia.
V. MEDICATIONS AS RISK FACTORS FOR POSTOPERATIVE DELIRIUM Recommendation
d Prescribing health care providers should avoid medications that induce delirium postoperatively in older adults to prevent delirium.
Anticholinergic medications, sedative-hypnotics, and meperidine contribute considerably to risk of postoperative delirium in older adults. 1, [43] [44] [45] The medication itself, or medications within these classes, have been shown to more than double the odds of an older patient developing delirium. 1, [43] [44] [45] Diphenhydramine increases the odds ratio of developing delirium to 2.3 (95% CI 1.4 to 3.6) in older adults. 43 Meperidine was associated with delirium in adults older than 50 years with an odds ratio of 2.7 (95% CI 1.3 to 5.5), and benzodiazepines had an increased odds of 3.0 (95% CI 1.3 to 6.8).
1 Clinical guidelines to improve the safety of medication use in older adults recommend avoidance of agents prone to increasing the risk or severity of delirium 46 ( Table 7 ). The use of multiple medications (5 or more) has been associated with an increased risk of delirium, likely due to the psychoactive properties of 1 or more of the agents in the patient's regimen. 24 Because specific needs for any of these medications may outweigh potential risks, the approach must be customized and requires individual patient evaluation. Delirium Symptom Interview (DSI) 97 Nursing Delirium Screening Scale (NuDESC) 98 Intensive care unit screening instruments Confusion Assessment Method for the Intensive Care Unit (CAM-ICU) 99 Intensive Care Delirium Screening Checklist (ICDSC) 100 *CAM is used by many as a screening tool (short form) and as a diagnostic instrument (long form plus the algorithm). Increased reliability is demonstrated when used by trained evaluators using cognitive screening tests rather than as a screening tool informed only by routine patient care. 101 For example, if a patient has a history of alcohol abuse or benzodiazepine dependence, then treatment with benzodiazepines is warranted even though the medication would typically be avoided.
VI. PHARMACOLOGIC PREVENTION OF POSTOPERATIVE DELIRIUM
Recommendations d A health care professional trained in regional anesthetic injection may consider providing regional anesthetic at the time of surgery and postoperatively to improve pain control and prevent delirium in older adults. d Health care professionals should optimize postoperative pain control, preferably with nonopioid pain medications, to minimize pain in older adults to prevent delirium. d There is insufficient evidence to recommend for or against the use of antipsychotic medications prophylactically in older surgical patients to prevent delirium. d In older adults not currently taking cholinesterase inhibitors, the prescribing practitioner should not newly prescribe cholinesterase inhibitors perioperatively to older adults to prevent or treat delirium.
Insufficient analgesia postoperatively contributes to delirium. [47] [48] [49] Postoperative pain control is important to minimize the rate of delirium. [47] [48] [49] Some evidence suggests that nonopioid alternatives minimize delirium in comparison with opioid-only pain regimens. 50, 51 The use of regional anesthesia has been found to reduce delirium in 2 studies. 52, 53 Prescribing antipsychotic medications to prevent delirium in postoperative patients has limited, inconsistent, and contradictory support in the literature. Five studies found decreased incidence of delirium with prophylactic antipsychotics, 54-57 and 3 did not. [58] [59] [60] Potential harms of this class of medication are considerable; therefore, antipsychotics are not recommended to prevent delirium. [61] [62] [63] [64] [65] Prophylactic administration of newly prescribed cholinesterase inhibitors are not effective in reducing postoperative delirium [66] [67] [68] and may cause increased harm (including mortality). Several studies have shown that delirium education is an essential part of the prevention and treatment of postoperative delirium in older adults. Educational content should be focused on recognition of delirium, screening tools, outcomes, risk factors, and nonpharmacologic and pharmacologic approaches for prevention and management. Education is most effective when combined with reinforcement and booster sessions, peer support, one-to-one interactions, and feedback sessions (Table 8) .
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At least 10 moderate to high quality studies have documented the effectiveness of nonpharmacologic approaches for delirium prevention, as outlined in Table 9 . These interventions, implemented and monitored by an interdisciplinary team, successfully reduced the incidence of delirium about 30% to 40% in previous studies. 14, [70] [71] [72] [73] [74] [75] [76] [77] Although the evidence is weaker for management of delirium, 7 of 13 studies of low to moderate quality demonstrated benefit for nonpharmacologic approaches. 73, 75, [78] [79] [80] [81] The strategies are similar to those for prevention but also include strategies for de-escalation of agitation, education of nurses and physicians, and proactive geriatric consultation.
Finally, there was insufficient evidence to make recommendations about specialized delirium units. Only 6 heterogeneous, nonrandomized studies existed with high risk of bias.
VIII. MEDICAL EVALUATION OF POSTOPERATIVE DELIRIUM Recommendation
d The health care professional should perform a medical evaluation, make medication and/or environmental adjustments, and order appropriate diagnostic tests and clinical consultations after an older adult has been diagnosed with postoperative delirium to identify and manage underlying contributors to delirium.
Delirium is usually the result of a physiologic stressor (eg, an operation) and predisposing patient risk factors. 3, 16 Postoperative precipitants may include medications (see section V), infection, electrolyte abnormalities, and environmental causes. 3, 82, 83 Other postoperative complications Table 8 . Format and Process to Make Delirium Education Successful 1. Initial sessions ranging from 1 hour to several half-day sessions 2. Ongoing "refresher" follow-up sessions with one-on-one interactions, support, and tailored feedback 3. Case studies or live videos with small group discussion to illustrate delirium presentation and management 4. Inclusion of both written (pocket cards, tip sheets, assessment tools) and oral content 5. Engaging leadership and providing protected time for attendance 6. Providing continuing education units and holding sessions in locations convenient to the learner 7. Considering interdisciplinary learning approach with other health care professionals 8. Using unit champions and peer support Table 9 . Behavioral and Nonpharmacologic Strategies for Prevention of Delirium Strategies should usually include these core elements but this list is not all inclusive.
5,14 such as myocardial infarction or pulmonary embolus may initially present as delirium in older adults. Four multicomponent interventional studies examined the evaluation and treatment of precipitating cause(s) of delirium. 38, 78, 84, 85 These studies reported decreases in delirium duration and severity, delirium at hospital discharge, and length of stay, and improved postoperative cognitive function. It is not possible to conclude which component(s) of these diverse multicomponent interventions were responsible for the favorable outcomes.
Although the overall quality of evidence is low, because of the clinical importance of identifying and treating the underlying cause of a patient's delirium, health care professionals are strongly advised to perform a medical evaluation, make medication and/or environmental adjustments, and order appropriate diagnostic tests to identify and manage underlying delirium contributors (Table 10) . Neuroimaging is typically limited to patients with recent falls or head trauma, use of anticoagulation, focal neurologic signs, or fever without other explanation. The evidence for pharmacologic treatment of postoperative delirium with antipsychotic medications is difficult to interpret because of the heterogeneity in the drugs studied, dosages administered, patient populations, and outcomes examined. [86] [87] [88] The potential benefit of antipsychotics is decreased delirium severity, although results of clinical trials are not consistent. The potential harms associated with antipsychotic medication are numerous. [61] [62] [63] [64] [65] 89 There is no evidence of benefit from treatment of antipsychotics in patients without agitation. The use of antipsychotics should be reserved for short-term management of acute agitation in the setting of possible substantial harm, ie, for treatment of postoperative delirium in older surgical patients with behavior such as agitation that substantially threatens the patient's safety or the safety of others.
No current evidence supports the routine use of benzodiazepines in the treatment of delirium. There is substantial evidence that benzodiazepines promote delirium. 90 However, benzodiazepines remain the recommended treatment of alcohol withdrawal. 91 
IMPLEMENTATION
Developing a set of national guidelines for postoperative delirium care is the first step in the translational discovery-to-delivery cycle. This translational cycle is considered inefficient and expensive. [92] [93] [94] New, emerging "implementation science" may help in speeding the translational cycle by understanding the barriers and facilitators of implementing evidence-based knowledge such as the current guideline on postoperative delirium care into the real world of health care practice. Therefore, it is important to translate the current guideline set into locally sensitive implementation tools that can be easily adapted by local quality improvement offices within each health care system.
CONCLUSIONS
Successful postoperative management of delirium for older adults requires knowledge of approaches for screening, diagnosis, risk factor assessment, and nonpharmacologic and pharmacologic interventions aimed at preventing and treating delirium. The recommendation statements within provide a framework to allow hospital systems and health care professionals to implement actionable, evidence-based measures to address the highly morbid problem of delirium in perioperative patients. Confusion Assessment Method (CAM)* Delirium Rating Scale Revised 1998 (DRS-98R) Memorial Delirium Assessment Scale (MDAS) *CAM is used by many as a screening tool (short form) and as a diagnostic instrument (long form plus the algorithm). Increased reliability is demonstrated when used by trained evaluators using cognitive screening tests rather than as a screening tool informed only by routine patient care. *CAM is used by many as a screening tool (short form) and as a diagnostic instrument (long form plus the algorithm). Increased reliability is demonstrated when used by trained evaluators using cognitive screening tests rather than as a screening tool informed only by routine patient care. 1 y CAM-ICU and ICDSC have demonstrated high sensitivity and specificity in critically ill patients; even though they were developed as screening tools, they often are used as part of diagnostic evaluation in the ICU setting, particularly in critically ill, mechanically ventilated patients. [2] [3] [4] 
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